Two experiments investigated the role of language in children's spatial recall performance. In particular, we assessed whether selecting an intrinsic reference frame could be improved through verbal encoding. Selecting an intrinsic reference frame requires remembering locations relative to nearby objects independent of one's body (egocentric) or distal environmental (allocentric) cues, and does not reliably occur in children under 5 years of age (Nardini, Burgess, Breckenridge, & Atkinson, 2006). The current studies tested the relation between spatial language and 4-year-olds' selection of an intrinsic reference frame in spatial recall. Experiment 1 showed that providing 4-year-olds with location-descriptive cues during (Exp. 1a) or before (Exp. 1b) the recall task improved performance both overall and specifically on trials relying most on an intrinsic reference frame. Additionally, children's recall performance was predicted by their verbal descriptions of the task space (Exp. 1a control condition). Non-verbally highlighting relations among objects during the recall task (Exp. 2) supported children's performance relative to the control condition, but significantly less than the location-descriptive cues. These results suggest that the ability to verbally represent relations is a potential mechanism that could account for developmental changes in the selection of an intrinsic reference frame during spatial recall.
Introduction
Language is a tool that can augment cognition, with effects demonstrated in areas such as numerical representation (e.g., Miura, Kim, Chang, & Okamoto, 1988) , categorization (e.g., Bowerman & Choi, 2003 ), analogical reasoning (e.g., Gentner, 2003 , and spatial reasoning (e.g., Haun, Rapold, Janzen, & Levinson, 2011; Pyers, Shusterman, Senghas, Spelke, & Emmorey, 2010) . Recently, there has been increased interest in understanding relations between language and spatial cognition over development. Research indicates that providing task-relevant verbal cues while children perform spatial tasks can bolster children's performance (Dessalegn & Landau, 2008 , 2013 Loewenstein & Gentner, 2005; Shusterman, Lee, & Spelke, 2011) and that children's spatial language production abilities predict their spatial skills (HermerVazquez, Moffet, & Munkholm, 2001; Pruden, Levine, & Huttenlocher, 2011) . However, the specific way in which language relates to spatial cognition is not universally agreed upon (e.g., Nardini, Burgess, Breckenridge, & Atkinson, 2006; Ratliff & Newcombe, 2008) , and this relation has previously only been tested in a limited range of spatial tasks. In this paper, we extend the literature by investigating the role of language in a type of spatial skill that has been given little prior consideration: children's selection among spatial reference frames to recall object locations, with a focus on the intrinsic reference frame.
Providing spatial language in the context of spatial tasks can promote preschool-aged children's spatial performance (e.g., Dessalegn & Landau, 2008 , 2013 Loewenstein & Gentner, 2005; Shusterman et al., 2011) . Loewenstein and Gentner (2005) showed that providing children with spatial terms such as 'top' and 'middle' during or just prior to a relational mapping task increased children's performance. Dessalegn and Landau (2008) found similar effects with 4-year-olds using a different type of spatial task, the feature binding task, which assessed memory for visual feature conjunctions. Providing children with spatial terms specifying the location of one colored feature relative to the other (e.g., ''the red is on the left") improved their performance in remembering the bindings between the features. These effects are not limited to terms that describe spatial relations. Language can also highlight pragmatic information about the relevance of cues for solving spatial tasks. 
